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Abstract of J P1 1335895 

PROBLEM TO BE SOLVED: To provide a 
method for plating a substrate which allows the 
easy escape of air bubbles from microholes in 
the plating surface of the substrate to be 
plated, is capable of forming a plating film of a 
uniform film thickness on the plating surface of 
the substrate to be plated and substantially 
prevents the deposition of particles, or the like, 
within the plating vessel and an apparatus 
therefor. SOLUTION: This plating apparatus 

1 0 is installed with the substrate 1 9 to be 
plated in the hermetically closed plating vessel 

1 1 and the substrate 1 9 to be plated is fixed by 
the plating vessel 1 1 . The plating is applied on 
the surface of the substrate 1 9 to be plated by 
introducing a plating liquid 23 into the plating 
vessel 1 1 . The apparatus is provided with a 
means for vertically erecting or inclining the 
surface of the substrate 1 9 to be plated and 
executes the plating in the state of vertically 
erecting or inclining the substrate 19 to be 
plated. The plating liquid 23 is made to flow in 
parallel with respect to the surface of the 
substrate 1 9 to be plated and is made to flow 
in a backward direction at a prescribed timing. 
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[ if *3S4 ] m^m 2 fciB««s««to 

ft, 

[ 6 ] If iRiI 2 J^M 5 cot -"-rn.:*)^ 1 JltClBtg(7) 

[000 1] 



[0002] 

0 1 cOi?Hi!lt^?h« 10 2 ^WMLtdmSX'h h , 

1 0 4tf046-:>#ffi2rT[Bl#tL, too^lf 1 0 ItfOTffll 

y{)^^Mto-o§s^i 0 4<z)to-5&Htcifr|y?)^o-r. to-^g; 

Jtl 0 S^atto-^^Sr^ra, to-:)S«l 0 1 ^:t-^^' 

— 7cr— LTttoo^iti 0 5(i:4^yn o etcj; tl 
?aj2.^.y M 0 7, y 1 0 s^jM-^t . to-oi^w 

[0003] 

[ WMmm hxot-t^mmi iimmm o § mm 

Tii:, tetoog:SMl 0 4f046'?gffi*>T[^g-C*l>f^ 
to, iSto-o #M<7)»^r?X^?8t:^to-:> g?g^ AtLS t^Ji 

^«45«M^fi*^'Mf < < ^ "9 , to-^ g; ?K 1 0 5 i^A D 

jX^^tc<i,^tv^5ra®?&^'&s» too^siosco 

»Ktl:Ci^'Sto g: 1 0 4 c7)to S ffitcM L "C Sltt^^ f*I 
(^WX-Z-hhtz^. ffito-aSSSl 0 4cr)cfj^ti'l-JI|T- 
tSto o g M<7)J¥ § ;^i-M=5r 0 , to -:> g mcDmS-t-i^-^z^x 



[0004] ttto-5 # ms. 10 A <r>ib-y%mcr>fl(^i^^^ 

*^"»f^<-rsjtto. HI 2t3^^-rj;3t:, mb-ri^m 
mi 0 A<r>>^'y^mnj^%\,zi,t:.isb'y^mm.hhi> 

^-Tv^iiV^draMd^'afe-S. Hi 2trS3V^T. 1 1 
1 iiMto-j 10 4 ^^«-r^?&a, 1 1 2 iiv— 

[0005] ^WmiM(r>^izm^Xtl:^ftfCih(^ 

to -3 # a^COto -5 § m t:^^^MJ¥<?)to -3 § M:^)i'?^^T' 

[0006] 

[i^s^i?z*~r'S>^ctoi7)^®] ±iBPfi^ftm-r-S3^^to 
to-^is^^iRSL. iSto'5tfiF^tcto'5i«^#AL 

TKto o S^<7)to-o H±t^to ^ SrMfSM^^to o 

[00 07 ] ±mcox oi,zbh':>^m<nEtii^m^-^, 
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m<^A ^ Osb-^^ Xmt^^j: < . J: 0 

[0 0 08] tfz. miiim2iztm(omMii. mm^ti 
i,z)sb'o^m^mxLxm>^'o ^mmconb-o^m^i^zub-o 

[0009] ±iai^ J: 3 ('Zi^-:>^mm.s%^isb-r>^m^m 

46 o # K^c7)i!6 -5 ^ ffl iz^n izmv tXo tcffM-r z 
ti>zi.K>. miib'o'^^Uc7'.)i!b'^^miz^cco±^^i>z^ 

[0010] tfz. fi^i<3i3 tctEK<7)^Hm. mm^n 

fciib'o^ticotplzmi^-r'^MMiU^L. fiis^-pg^ifirt 

f.zm^^fLxv^hzt'^mw.t'th. 

[00 11] ±Mtcoi.o{zm>i:''::^mM.(r»^-o^mtiK 

[0012] t.fz. mm A \,z%m<nmmt. itimo. 

\.zmM(r)Wmi^-^%^^WiZii\^X^ M46-:> g;SMc7)46 
-3 ^B^fp»io 3 0 " <7)KHr±^[6]< j; 5 

[0013] ±E60 j: a \.zWbn %WSMk^Wi^h 3 
0° (7)SHT±^l6]<J;atcffl^S-t*:l.*^S^^tt. M 

[ 0 0 1 4 ] ist, a^RflS tlBtlOS&Hg{±. M*Ja2 
;i,^4 1 ]lt:iEtK<5oa«<7)46-:> t:^B|.c isvi 

46-5 §1f{±46-:>§^f*#:t 1546-5 |;ff*#:<^l3PgB 
\,z\iWM.<^^ N° ■/ # y ^ iSft . 46 -5 # W2|sfz|sc?)PHp g|5 ^ ti 

m.xm ^,tr^MX'imm^zMm^ttfzWjsb-o %w^(7^n 

mmffir^-?^yi.Z^ik^\^ . igi6 -5 i t iSM46 -5 § 
[0015] ±ie<?) J; 5 tC46'5 §«:*:#:<7)ffiPa5^(IlM 



mzm-i^ -5 § mm^^mm-h <dx\ S46 -5 # 

gri;h.l>46-5#M3&^«ML. 1^46-5 #ffiJ.:Jl^^|.<7)g|5^tC{i46 



-5^M*»'ffiMLT46-5; 
a.':>46-5#H<7)«^^tc]gi; 

[0016] »^6t:fBK^0^Bg{4. iS^Il2 

46'.$iffc(±M46-^#a««^#^^mt-s-fe>'^f 

[0017] ±iac7)j; ■5tC-fe>-*ft7)aB^]/j^'oM46'3^» 
«*^'S«§ixTV^=SrV>i:fiJirL;t:t t . 46-5 ^«(C46-o 

[0018] tfz. it*Ji2:7^M6(73vi-rtL55)mitc!a 

MbM\b\Lf^f^^m: 



mm b mil 



[^tlXUKi 



tl 

mcr>mtmm—cr,mxmm-t^ x o <,zmf&^tit:z t ^ 

J: 0 i^-^r46 -5 # *i nrgg i; ^ . 

[00 19] m^.2jb^6co\^Tti'^-'imi,zm 

ilstf046-5$^afcfcV'>T, 46-5#?gSr46-5§BtC^LT 

mmmzzb^mm^h. Mz^mmcoi^-^j: 

[00 20] t.fz. m^^2'Pim.e<r)\^irtiti^iMzu 

[00 2 1 ] ±fz. mM2TM6<7^\^'fflfj-imztl 

mo^^^^mmztov^x . 46-5g'i*if*tc46-5^js^sf 

7^ A 9MZ J; l>SSJ#Sr[^*-r ■?> ^ b t^X^ h , 
[00 22 ] t.fz. ±ia46'5^MS0#fmMX{±7icgt7]cO 
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[0023] 

tz^Tmx'tih. EI3 (a) t^-r J: ^ mm^fu-z 

^SSHtc^Bt. *bo§?iS3?rT:^*^^>Ji:^^[6lj6^-5 
[ 0 0 2 4 ] . ^N-T- ^' ^';Ht«^0|5&ih(±, m 3 

( b ) tc^t-J; a tcSA6'?§*«2 ^jS[r:frr^;?3-^>ffltt 

V fiMto-j § mm 2 -) # H5&^±[6] <7)**^Sr ^ t 
TV^^>6^\ Me6-3^^S2c7)a6'5§ffi;&^T[*Ii'h^-& j; 

[00 2 5] mz^ 113 ( b ) liZTjk'tX 0 izmi^-o 

■thzti^zj^io. ms (c) cc^-rj;5tc. 

iK2<7)7X2 aC0m?a4;?)imtt^<^:S. ^-oT, 03 

(c) (,z^i-J:dl^z^ m^'^^&U2CDib':>^mi^aW. 

mt^i:>±m^i,zfmt:ibx\ j-^-r-^ i^jut/m^-y^ 
mwLcTiib-^tmiznm^. mz. i^-y^ms^mib-o 
^mm.2coi^-^^mi>z^^izm-^tx\ m>^->^mR 

2cr,±^^i,z^^^iii,zt^j:<. Mi6o#^2i^a6 

[0 0 2 6] ifz. :i<nisb':>%m<r)mm)iLX\i. 
Lfz'&mPTC\ M46-:>$»iK2<7)A6'>#Ht:T^f|.:!i6-5 

%mi\^-th<r>xht(^x. isb'o^m.'^Kfi. 
Rwmmrimizmmt^ ^ibn^mb^j:^ . ^ix\<z 

[ 0 0 2 7 ] HI {±*^0ei7)J6') ^^gcoffi^caj^S^ 

mxhh. m2im'y%m<^iEMm (Hic^B-Bif 
m) ^^-r. ^yj-p^gai oaft-o^fti i i:, ±t 
t^igp-^ -/ n 2 . TSP^ '7 n 3 . t'yy 1 4 , -h 

ja:2-- -y M 5 , :7 ^ /P:? 1 6 ^ftffi-T SlfBScf* ^ <. 

wi7t ^mwmm 1 s a, d . is 1 s [zim 

7cr)mW>U^z^m^^xm'M.-tt:ibi,zX'0 . ^<-y^y 

So * , ^ -? # 1 7 mmmm 2 1 ^> 



1 jiia2oA- AifH^^-f-. 

[00 28] ^ffi«ffi2 1 9<?)StC{i 

i^#:«;&»^>=3rS3im^2 2mm-$ti. mmmm2 2 

5^2 2a3&^iS(t^.ttTV^-l.. ^rfc. ■l<:0iA:2 2 a{iMi>6 

9£o*o#Hcofl:J*^ism-s-f^ffl^«-rs 
m^^m(^:r:x3f>^. tti. mib'y^mmi9bmm 

2 3 ifiwti^ ^ti,zi.^., ^'oim2 3 (omtiti^Wb'y 

Sfc. *6'> 8^^152 3 c0fI{fS<^i|ibt*Sc{ijSi6 
1 9c7)f5a j; <^'5TV^|>, ttz, isb-^i 

mfii 7 

!2 1 



-5 



^1 



[00 29] JilBfflJiSciOi^-^i^gBl Otct^UT. 46-3 
1 ll*]tC<«^'>g^J«2 3S:iE^rfB]t3^-rB#{i. #Vi 

S.0='V6^ r^^j ^->%%mm23n<r))^'^% 
M 2 3 7° 1 4 J; *5 . '6^:3.- •/ M 5 . y a )V 

1 6 , orLillS#2 e^y^WVi t-C_hg|5^-y 
yi 2tcM^.ix. s^og^lf 1 ll^^ffijgt, TfP^-/^- 

1 3 V4 §r mXMlf^ -5 1 flJEiS 2 5 tcMS » 46 

1 i^-Ctis^-og^lfs^ft;! 7c^±gp<7)5^;l 7 aS- 
iloT, Ki^oSSfi^l 9iiiM22<?)ra<7)|5tra^yi[ 
^1, -? # 1 7 <nYU<n'K 1 7 b TSE 

tlS, i^/i. 46-:>#fl:j!S2 4*^4.mSiO«E&l^ffi«ffi 

2 1 9tf0^t:MirrS. 

[0030] iMm,'m^^'>%^mzii\-^x . m^-^ % 

i^-^^K^l 9{i<iff-r.&ii:l:^-?., fi|#f$^i:S:ft« 

tLTJi:. 0—3 0° (nmmtfiWMxhht^ . ^fx.\>zm. 
'&^i\.hh<^x\it£\-^. m-ox. >!b'y^m(omm^'r:cr> 

mz. ^'y%m.2 3ifimsb-y%w^i9himwi2 

2<r)f^<r)mmi\Miht. a6-5#?S2 3<r)mMi±M^cr> 
^d^zm.ib'jtmS.l 9c046-5&H(c*ffr¥^f^rSfiii 
t^-l.*^^.. 9c7)^i;§tc*t$fLS,r 

*Sc{i:»*^-5iSKl 9OSaJ;0^i<ffM§nT 

^Oii^og^HtcffMT-^ S, 

[00 3 1 ] ^f^, }Lim\^o:>^'y^^WziiK^x ^ 46 
-j^Wl 1 l*I^^46'3^it2 3^0?^!^S:F/f5E<7)^'-< 5 V:;'" 
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#Vi. #V4, ^VsatA'^VeS: r^j tc-fS^l 
1 4 tea: 19 . Mia:2-z^>y M 5 , SEiP 

3Sr^TStJfi6-5$ti:S«2 5l,zmh. 
[0032] J: -5 fc, FJfSc?)^-f 5 yrf^o # 
Ml ll*li7)i6-5§?K2 3iOm^aMgS-tirl.::i:tcj: 

Ki 9<r)}!b'z>^mcr)WiMfK^<r))^-o^m.2 3cr,W^A^-h^ 

[0 0 3 3] Sf^. ±iEfiER^0i6-5^ggl 0tci5V> 

its. BU-*^, is^-otlf 1 1 P^<7jy)oi:}t2 3iO?IfL:^i"IE 

:^[*]tc?I^il>B$. r^j h^'5ti.^-l.**)'5g=tii i^oai 

y\,z\imMmm^2. nfh d . mms»#2 7{±#v 

[0 0 34] #V4i: Ve^FJf^cT)^^ Sy 

i^'T-Ufflfl^ iiitcJrD, *'3iM23 *iiE:^ffilt::?jai 

T'^ I. . 1 3t . # V5 O 5 y^ctt^jiiiPK^ 2 8 ifti 
0, iS?jE*P»#2 8{i#V3«7-<>-J:0i>iJ'-8atc 
IISS^ixTV^S*^^,. #V3i:#V5^FJfSc7)^.f 

^'•'I.J©^. i6oi:«l l|*icOE:'iS:±TS-a:'l.^i:*^'T' 
^<?)J:dtca6-5#tti lrt<7)S:^j^±T$-tir'&^ 

?a3&JW^tfe(t t Mz , -> # mnK 0 

[0 0 3 5] i5^oS=M2 3i: frCuS04?gS:fflV^7^: 
46-5t:}ig2 3*>'|g<i;{^.M<7)SSH^Bi^:±^3!)i'#t 

mmzib-o-^mi iA^^.i8^'5^?S2 3^gfaiL, rti^o 

-5 # til 1 aW±T^ n 2 , 13 (7yi^mz7i<m 

M 1 1 Rz/±r^ -y ^" 1 2 . 13 mz7\imA<.i^lt^^^ 

[0036] Mti. *?5t7f<SrWma. Na^'X^F^-f 
Mii6'>#*Ml g&l^cs^-s^Wl li*i2:|gMS-t±l><li: 



S«l 9i?) 



[ 0 0 3 7 ] ^rfe. HI {±*^Bgco*6-9 #gS(7)-ffi)^ 
MT'feO. :$^^mii:itHzm^^ti^i^co-Cli^<. m 

^\ tfz. nb'o^m^mmisb'^^xmmmiznLx^ 
[0038] mT. ^^mizm^i^-,^m.m(^mmm 

mX\ 114 (a) {icS^-T-tfil li^WirHIl, 114 
(b) {i:ia4 (a) <r)BmifcrM:kmXh^ . tfz. M 

5 itmu 1 8 cr)Rmm!S.m^^-rw-mmT^ -s. , 

#«1 l«rta?{±mt-|.A\ HI hB^f5l«i^«j3gT-fe 
0 . ltlfffir3^«<7JA6'5 1 7 tT«4Sc7)fiiM 1 8 

tm\mi8co±mizirmzmm-timiih'y^ 
mRmmmmi,zj: d , m*^-^ i^^s 1 9 ^mmx-^ j; 

atC^roTV^So St'c, A6-5$«3|s#c1 7t^fiMl 8i: 
M[*I-rSMPg|5tC{±7"^^^ y b 3 2Sri^^^§^i:TS«W 
VN°v^>'2 0*^iJ>'^'" 2 9Rt/\zX3 ifij 

( S^hS^ ) 3 0 *i fx 3 1 T- y y 2 9 t st®-c-ia5E s 

[00 39] flMlStcSJs^-otSSl 92rS«L. t 
(fB^I¥3zl5) ^^LTllilMl 8&46-o§«3|s: 
1*1 7c7)MPgBtC^S§-1^-&J;, ^«WN°-y=3fy2 0iO 

rt^iiSi^ # 1 9 commm±iz^ t.miiz 

y 2 0 x-mttifzi^-o # M 2 3 *>giax$s^*^?^jigs^ 
■1.0 ^titmrnzmmb^^mms 0 (7)^:f}m^ -y s 

^hj:oi,z^'>x\'^i>. mm(Dnmiio-^3 0' comm 

o # as 1 9 tfimm. 1 8 ix/wA-sA^ ^«im-r s 
■fey-tf 3 3 3&i'iatt^>n.Tv>-i.« 

[0040] ^ltt<^^^°>y^y2 0{ill4 ( b ) 

.■Slf-C-^^ J; d tC , g^ti3|s#; 1 7 co^hPJ 



T\ ie^-oilf 1 1 F^<7)|:^l±2r P . y ^ h 3 2 cOf^^m 
*Di. ^N°-7^y2 OcD|^@SD2i:-r.g>i:. Px (Di^ 
- D 2 2 ) ;r /4 COtlt^^^ L . ISSJTVn" -y ^ > 2 0 
ii6 $ «1g 1 9 ffltCff t m f. y N° ^y ^ y 2 0 v—./t tt 

Mffi) j; '9«<-r-S.ii;tCj; y^°-y^>'2 0CC|14 
(b) (D9iiiiF{z^-tXdK£±Mmmh'0 . ^^°■y^y 
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[0041] tfz. Il4at/'ia5 tc^-TJ: -3 

[ 0 0 4 2 ] H 6 Rt/m 7 {ii6 o # W 1 1 eotf MHtS« 
T$y 0 . iS*iraRr1MW 3 5 tcflJM 1 8 j&^r^ b 4 2 

1 7 OT® (cSffi S tvT V ^ § . 3 8 {i:tilBWffl 



^ffi>6iffliab°>'4 3tc3feffiSrfxT. MWPHfflffl^U >'^' 

3 8^i^ilj§it, exN>3 8aJifrafi^§-^-&.rfc 

J; "9 . ffMfflgPW3 5ii;b y>>««3 7 ^^^'WcHlMl 

t . mmwmwM 3 5 tc^m $ tL/::f j« 1 s -tfinm l . 
[0 0 4 31 ^sb-o^mi iconb-o^m^i^i 7a)±.mz 

{i:3dtg|l«4 1 ^iYLruy^m>'Vyy3 4mS.lfi^ 
ft. fSn •/ ^ffl U y r 3 4 c7) b°X h > 3 4 a tdio v 
^^^3 6tim^^fiX\^^. «^1fflffli^'jy^''3 8^ 
f^l!lS-lfb°>^b>'3 8a&HfrJtS-<i:St, «MfflaJ«3 
SRVmmi SfiHHJL, M^I 8*ii^-:>#«*#:l 7 

tc^if -r seated L3t^>, n ^'hs^ u yrs 4 
e^minL. mmmmm3 5<D±wzmifi^ixfz\=ty 



i^m^m^s 9 iz^-^L. iismmmt3 5s.t/wsi s 
[00441 40 {iffliM 1 8 tmmmmM3 5 (^rasoja 

=Jmm4 0 ^^LT«l 8 i:«MWafW3 5lim^ 



mu 1 8 tc^^ 



Pi(i^ V b 4 0 a TifflSStl. 

ixS ^ T-corBlffl^ ills L T c ^ S . 
[0045] ±ia«IB&1SR«3 5 ^^l,^?^^mi. HP*>ti 

misimecoc cofia-c-, fMS 1 s tcSi^o s s 1 

««««iffliM 1 8 i,zm^^rLfzj\[mmm >- u >-:^''4 4 ^ 
Mfiit, Mmmmmyuyy4 4cr,}z'xhy44eiC0^ 
mzi±^iQmm 1 8co±giiigHt^tii^sM&^'5 



[0046] tJt. /RiEiSffli^u yy44cnymzms. 

t;^n -y 5 0 t{4^S-;t- 5 1 LTg|5«4 9 
ft(;S(t^>ix, g[gPW4 9C0-St{Sn-5-4 7*S[lI 

tee^ttistt^^n.. fl!iTOd:iiiegi5W5 2^^fCHaiE 

#*Sffi^fflm4 6 2:ffffi-r-S.mffffig|5«4 8*^ 
^^flX\^h. t£ii. MffJEg|5W4 8«by5 3&S: 

5-4 7 *^'S«^-?> SfigPWT-ab ^ , 

[0047] imm^'^^m-^^mm^mmm^ziiv^ 
X. me^mmmm'^ \) yr3 simif^'^x . mmi 

8 5rH9 t^-r J; 3 tm< t . n-5-4 7 ^''^^SSEW 

#jEgi5«4 8c7ytQ^tmm3m5 2^iirLx^\^m^ti 

by 5 3 ^ 4q;C.t-B#it:^[tiC[iltS-ri, ., >itLtc i K)tm 
mEMm4 8X\ Si6'5§S«f*ftffl;n4 6^fft-, i 

mmi8commizmtiii-i>. ttz. mmmyvyr4 
4i:i^m^'±6^tizx'o. mt^-y^ mmut^mJ^{4 5 
^mM-tm±.:fj^zf^m-t^ » z (T^virnxmi^ ^ ^ a«« 
nmn[4 1 b'^m')^w&m^mf^4 s^oiaiitiss^o 

[0048] icD^^Sg-C\ H^t^V\ n;Ji' -y hT-A 

fflm4 6 tM*^-^#*Mmfflm4 5iDrBic7)ifMi sto 
tM. ^y^33 (MAmm) xmta^t. miBiSffl^- 

y yr4 4 S»KilSSfflm4 5 

1 9 ^Sl[46-5 S S««Jfm4 6 isliSi^o §S« 

^mm5X'!m-th. mzx*). m^-^^mmi 

9 imm 1 8 £7)±tK*§ n.^ . 

[0049] m\'^X. H6£7)1ffflKffli^yy^38^'i^ 

tts-^ex h y 3 8 a *f*{j--r>i biz^K). mmmmtt 

3 5{4byi;«113 7 &4i'i:4cKl*lt:&[6ltc[lIi6t. ^ 
j; 00-5-4 7{4Sfi^1t54j!)>^>5'f-n, SI5W4 9S: 

t/^3issgpw5 2{±M'^. 5 1 izw^iixmM-^mr^^ 

iixtcJ;D. mffJ±gPW4 8 *iby 5 3 ^4^^C4CK 

m%\^^\,z [UK) L , M» -5 asffiWMm 4 6^ mm- 



fzmm 1 8 J; 0 SStU L . feA6 



i«l 9SrS: 



[00 50] ±ia<7) J: 3 tCflJM 1 8*>'<s6-5 S W^'^ 1 7 
^Offlng|5S:Ht. ^4;^^0^N°'y^y 2 Oi^l^lSSPvO^'Ms^o 
^SiKl 9<7)ja&fflgP(cS«L. 3l«2 2. Mi>6-5# 
*«1 9&?7Vs°.y3r>2 0-C-HS^3ti«^-5i:?K2 3M 
iXh'^ifmm.-^Khh. lll«4^°yT14^|BiJ)L. 



(7) 



i^MT 1 1-335895 



[ 0 0 5 1 ] 0 1 0 gg<7)*^-5 m<r) 

^mz-im^fitzmMmmmo^fii 2 atc^ffifl:ffi2 1 

^^f?A tjIfK« 2 2 iOH t mffimffi 2 1 coffl^ |5]- 

«2 2s.y^'iiffimffi2 1 §ss 1 9(7)rHiti»-5 

fc. 5 5{±iIS^2 2i7);M2 2 acril^Jgiatl^MffitD 
[0 0 5 2] t£ii. 01 Otc^fWjSi^Oii^oSIll Ifc 

ia*{i*iii&-ri.*-'4^-5§«**i 7£7)_hTSPt^ 

[00 53] ±E«j:ot. a^-s^S**! 7WMi:ig 

(K^2 2comm/mmmm2 1 <Dm^m-mxmmLtz 
[ 0 0 5 4 ] t^c. ^WMizi^i>mmcoiib'^^:fTmm/ 

[00 5 5] 

[00 56] |f*JM 1 tc:|Stl«^Bf!t^J;ixtf . i^o 



[0057] m^m2i>z§mco^mi,zj:tnf. nb-o^m 

[ 0 0 5 8 ] *3t. mim3\,zim(r)W^\,zj:iX\t. M 
[ 0 0 5 9 ] S J^^, lt*]H4tlS«c^^BH(^ j;tt{f . m 

^-^^mmm^vm-t^ih, 3 0 ° cr,mmx\L^^< i.o\z 

[00 60] tfz^ Mm^m5i,zmm<^^mzj:mt^ >^ 
^ m^mMuu^\m.xWi\^fz^mximm\z^m 
^fx.fz'mi-:>%w^(7:>mmmff^^v^y\>zmi\^. im 

^-^t mm\-<r)mo'>wMz^ § 'mzwm. l t 46 § *s 

[006 1] 4/2:. mmh\,Zttm(nWmzi.ix\t. -fe 

<nx. m^->%wm^'if\.x\-^t£\-^^x^'^%m 
ifim^^i\,h^h\,zi.h-mw.. mm. ^->%mi^wh 

^^^^^xub'j^mi^zbb'i^m^m't^t^^^^^ij^i^. 
[iai] ^^mconb-y^mmcommm^^-trnxh^. 

[02] 2|s:5|BJ(?)46-5§^KO46-:>t:«<50iEifM (01 

[ia3]03(a). (b). (c) it^mncom^i 

im-ti>fzDbcDmx^&. 

[04 ] 3|s:%BJ(7)A6'> #^B046')#11c^a)ig^J?-iK-f" 
0f\ 04 (a) {i46':>^fffOMKIfffi0. 04 ( b ) 
04 (a) OBg|5^]Vjfii;A0f$>-S. 

[05] :^mi(D>^ -o ^ ^Kc046 -J # WcOjai^^W^flJ 

[06] 2|sf|0H(7)46 -y # ^16046 # «60«MHti«<7) 

[07] 3is%Bjtr)^ ^ g '&m<n^ -) % m<rmwmw^<7^ 

«Jj!c2r5S-r0TS).|>» 



(8) 



WSHT 1 1-335895 



[08] ^Wn<^isb-:> 

[010] :^mMC0i!b-:> 

[01 1 ] tm:(D^-y^i 
[01 2] mM<Disb-:>%i 

[»-^^oi^0^] 



1 

2 
3 

4 

1 0 

1 1 

1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 
2 1 
2 2 
2 3 
24 
2 5 
2 6 



mm 



2 7 
28 

2 9 

3 0 
3 1 
3 2 
33 
34 
3 5 
3 6 
3 7 
38 

3 9 

4 0 
4 1 
4 2 
4 3 
44 
4 5 
4 6 
4 7 
48 

4 9 

5 0 
5 1 
5 2 
5 3 
54 
5 5 
5 6 




x^-/^mzyvy^^ 
mmmmm 

i^y'ymm 
mmm'^uyr 



ys^;tx 



\z°y 

o^jyv 



[01] 




to .i^-^^mm 

If : Jz^^^j*f 
13 : T^^^J^ 

IS ^ 

18 : 

20 : 

21 : n«l^« 

22 : ifitt^ 

23 

27 : 3Ezll^fi# 
20 : S«=t3^B# 



(9) 



1^1 1-335895 



[H2] 



3] 




17b 



IBlOr>B-B»fa 



n 



r 



.00" 





Co) 



[129] 





11 

17 
IB 
19 
20 
32 
41 
44 
4fi 



47:P— 9— 
48:jnfft£m 

49:^5tf 

51:/^:^ 
53:rf> 



(10) 



WSHT 1 1-335895 



[04] 




(b) 



[H6] 




20^ 




38 



57 



34: n^y^JBi^iJ^^f 42:lf^>r^h V--- ' \ 



[HI 1] 



104 



103 




101 



102 



101:^0^49 
102:*S« 

104:««>-?^fiflt 

106:?K>:? 
lOTiHSl^-'S/h 
108: ^-^JU^ 



106 



12] 



105 




110 



11i> 



111:J&S 
112->— JUgP 



(11) 



1 1-335895 



[H7] [HS] 




(12) 



10] 




56:^13 



INFORMAL ENGLISH TRANSLATION OF 
JAPANESE REFERENCE NO. 11-335895 



JP,1 1-335895,A [TECHNICAL FIELD] 



Page 1 of 1 



♦ NOTICES * 

JPO and INPIT an not risponsibie for any 
dangos cavsad by tha usa of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the plating method of a substrate and device 
which form a plating film In the plating side of substrates, such as a semiconductor wafer, to be 
plated. 
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PRIOR ART 



[Description of the Prior Art] There Is a thing of composition of being conventionally shown In 
drawing 1 1 as this kind of a plating device. This plating device is composition which has arranged 
the outer tub 102 on the outside of the plating tub 101. In this plating device, the plating side of 
the substrate 104 with which the jig 103 was equipped to be plated is placed upside down, and It 
plates by pouring the plating liquid 105 toward the plating side of the substrate 104 to be plated 
from the plating tub 101 bottom. With the pump 106, the plating liquid 105 which overflowed the 
plating tub 101 passes along the homoiothermal unit 107 and the filter 108, and is sent to the 
plating tub 101. and it circulates through it. 



[Translation done.] 
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* NOTICES * 
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daaagas causad by tha usa af tbis translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the InventionlAs explained above, according to each claim, the following outstanding 

effects are acquired. 

[0056] Since it plates fluctuating the pressure of the plating liquid in a plating tub, and switching 
the flow direction of this plating liquid according to the invention according to claim 1, An enter 
lump of the plating liquid to an omission, and the detailed hole and slot on the air bubbles from a 
detailed hole or a slot which were formed in the plating side of a substrate to be plated is good, 
and can form the uniform plating film of thickness more. 

[0057] According to the invention according to claim 2, the uniform plating film of thickness can 
be formed, without being influenced by the size in the plating side of a substrate to be plated by 
forming so that plating liquid may flow through a plating liquid flow channel in parallel with the 
plating side of a substrate to be plated. 

[0058] According to the invention according to claim 3, since the plating side of a substrate to be 
"^plated Is held with the posture leaning to the vertical plane, particle does not adhere to a plating 
side. 

[0059]Slnce it plates with the state where formed a means to make a substrates face to be 
plated incline so that it may turn to a top in 30 degrees from a vertical, and the substrate to be 
plated was made to incline in this range according to the invention according to claim 4. The air 
bubbles of the fine hole of the plating side of a substrate to be plated fall out easily, plating liquid 
flows in to the Inside of a fine hole, and a plating film can be formed also in the internal surface. 
There is also no adhesion in the plating side of the substrate of particle to be plated. 
[0060] According to the invention according to claim 5, the edge surface of the substrate with 
which this side plate was equipped where the opening of a plating tub main part is closed with a 
side plate to be plated contacts packing, Since the plating liquid flow channel which pours plating 
liquid in parallel to the plating side of a substrate to be plated is formed between this plating tub 
main part and this substrate to be plated. It becomes possible for the plating liquid which flows 
into parallel to contact only the plating side exposed to the opening of the plating tub main part 
of a substrate to be plated, to contact plating liquid at other portions other than this plating side, 
and for there to be no inconvenience - plating is performed - and to form the uniform plating 
film of thickness only in a plating side. 

[0061]Slnce it is made not to supply plating liquid to a plating tub when it judges that it is not 
equipped with the substrate to be plated from the output of a sensor according to the invention 
according to claim 6, Since plating liquid is not poured to a plating tub In the state where a closed 
space which pours plating liquid is not formed between the accidents by plating liquid being 
supplied in the state where it is not equipped with the substrate to be plated, for example, a 
plating tub main part and a substrate to be plated, the danger of plating liquid flowing out outside 
disappears. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the plating device of the above-mentioned 
composition, since the plating side of the substrate 104 to be plated Is downward, It Is 
disadvantageous to put plating liquid into the detailed hole and slot of this plating side, and the 
more especially a bore diameter and a flute width become overly detailed, the air bubbles in a hole 
or a slot become difficult to escape, and, the more there is a problem that the plating liquid 105 
does not enter easily. Since the flow of the plating liquid 105 is a vertical flow to the plating side 
of the substrate 104 to be plated, on the center and periphery of the substrate 104 to be plated, 
the thickness of a plating film differs and there is a problem that the thickness of a plating film 
does not become uniform. There was a problem of becoming so remarkable that this tendency 
becoming large If the path of a substrate to be plated becomes large. 
[0004]ln order that the air bubbles of the hole of the plating side of the substrate 104 to be 
plated may make it easy to escape, as shown In drawing 12 . there Is also a plating device which 
turned the plating side of the substrate 104 to be plated upward, but. In this method, there Is a 
problem that the particle deposited on the wall surface of the plating tub 110, etc. adheres to the 
plating side of the substrate 104 to be plated easily. In drawing 1 2. the jig In which 111 equips 
with the substrate 104 to be plated, and 112 are seal parts. 

[0005] It alms at providing the plating device which It was made in view of the above-mentioned 
point, the air bubbles of the fine hole of the plating side of a wafer escape easily, and this 
invention can form the plating film of uniform thickness in the plating side of a substrate to be 
plated, and particle etc. do not deposit easily In a plating tub. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem]ln order to solve an aforementioned problem the Invention 
according to claim 1, It plates accommodating a substrate to be plated into a sealed plating tub. 
being the plating method of a substrate which introduces plating liquid in this plating tub. and 
plates on a plating side of a substrate to be plated, and fluctuating a pressure of plating liquid, 
and switching a flow direction of this plating liquid. 

[0007] By plating, fluctuating a pressure of plating liquid as mentioned above, and switching a 
flow direction of this plating liquid, There Is no plating defect with a sufficient enter lump of 
plating liquid to an omission, and a detailed hole and a slot on the air bubbles from a detailed hole 
or a slot which were formed In a plating side of a substrate to be plated, and it becomes possible 
to form a uniform plating film of thickness more. 

[0008]The invention according to claim 2 accommodates a substrate to be plated Into a sealed 
plating tub, The channel is formed so that it may be a plating device of a substrate which 
introduces plating liquid in this plating tub. and plates on a plating side of a substrate to be 
plated and plating liquid may flow In parallel with a plating side of a substrate to be plated. 
[0009] It becomes possible to form a uniform plating film of thickness, without being influenced 
by the size in a plating side of a substrate to be plated by forming so that plating liquid may flow 
through a plating liquid flow channel in parallel with a plating side of a substrate to be plated as 
mentioned above. 

[0010]The invention according to claim 3 accommodates a substrate to be plated into a sealed 
plating tub. It is a plating device of a substrate which introduces plating liquid In this plating tub, 
and plates on a plating side of a substrate to be plated, and a plating side of a substrate to be 
plated is constituted so that it may be held with a posture leaning to a vertical plane. 
[001 1]Since a plating side of a substrate to be plated is held with a posture leaning to a vertical 
plane as mentioned above, particle does not adhere to a plating side. 

[0012]ln a plating device of the substrate according to claim 2, the invention according to claim 
4 forms a means to make a plating side of a substrate to be plated incline so that it may turn to 
a top in 30 degrees from a vertical, and plates with the state where this substrate to be plated 
was made to Incline in this range. 

[0013]By forming a means to make a substrates face to be plated incline as mentioned above so 
that It may turn to a top in 30 degrees from a vertical, and plating with the state where a 
substrate to be plated was made to incline in this range. Air bubbles of a fine hole of a plating 
side of a substrate to be plated fall out easily, plating liquid flows in to an inside of a detailed 
hole or a slot, and a plating film can be formed also in the internal surface. There Is also no 
adhesion in a plating side of a substrate of particle to be plated. 

[0014]ln a plating device of a substrate given in any 1 paragraph of claims 2 thru/or 4 the 
Invention according to claim 5, A plating tub possesses a side plate which opens and closes an 
opening of a plating tub main part and this plating tub main part, and maintaining structure 
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holding a substrate is provided in this side plate, and. Form annular packing in an opens part of 
this plating tub main part, and an edge surface of a substrate with which this side plate was 
equipped where an opening of a plating tub main part is closed with a side plate to be plated 
contacts packing, It constituted so that a plating liquid flow channel which pours plating liquid in 
parallel to a plating side of a substrate to be plated might be formed between this plating tub 
main part and this substrate to be plated. 

[001 5] An edge surface of a substrate with which this side plate was equipped where an opening 
of a plating tub main part is closed with a side plate as mentioned above to be plated contacts 
packing. Since a plating liquid flow channel which pours plating liquid in parallel to a plating side 
of a substrate to be plated is formed between this plating tub main part and this substrate to be 
plated. It becomes possible for plating liquid which flows into parallel to contact only a plating 
side exposed to an opening of a plating tub main part of a substrate to be plated, for plating 
liquid to contact portions other than this plating side, and for there to be no Inconvenience - 
plating is performed - and to form a uniform plating film of thickness only in a plating side. 
[0016]ln a plating device of a substrate given in any 1 paragraph of claims 2 thru/or 5 the 
invention according to claim 6, A sensor which detects wearing of a substrate to be plated was 
formed in a plating tub, and when It judged that it is not equipped with a substrate to be plated 
from an output of this sensor, a means kept from supplying plating liquid to a plating tub at least 
was formed. 

[0017]Since it is made not to supply plating liquid to a plating tub when it judges that it is not 
equipped with a substrate to be plated from an output of a sensor as mentioned above, accidents, 
such as plating liquid leakage generated by supplying plating liquid in the state where it is not 
equipped with a substrate to be plated, can be prevented. 

[0018]ln a plating device given in any 1 paragraph of claims 2 thru/or 6, A shield and an anode 
electrode in which a plating tub main part was countered with a substrate to be plated, and a 
hole for electric field adjustment was formed in an approximately center part are arranged, and 
fitting insertion of this anode electrode was carried out in a hole for electric field adjustment of 
this shield, and it was constituted so that a field of this shield and a field of this anode electrode 
might continue in respect of being the same in abbreviation. Thereby, a flow of plating liquid 
which flows between a field of a shield, a field of an anode electrode, and a wafer surface has 
little disorder, and more uniform plating is attained. 

[0019]ln a plating device given in any 1 paragraph of claims 2 thru/or 6, plating liquid was 
poured In parallel to a plating side, and a means passed to an opposite direction to predetermined 
timing was formed. It enables this to form a uniform plating film of thickness. 
[0020]in a plating device given in any 1 paragraph of claims 2 thru/or 6. a means to fluctuate a 
pressure in a plating tub to predetermined timing was formed. Thereby, an enter lump of an 
omission of air bubbles from a fine hole and plating liquid of a fine hole is good, and it becomes 
possible more to form a uniform plating film of thickness. 

[0021] In a plating device given in any 1 paragraph of claims 2 thru/or 6, plating liquid was 
discharged behind as a plater, and water washing was passed instead and a means to rinse inside 
of a plating side and said plating tub was formed. Thereby, generation of particle is prevented and 
an adverse effect by particle can be removed. 

[0022] A discharge rear stirrup of the above-mentioned plating liquid formed a means to pass a 
gas for a drainer after discharge of water washing in a plating tub. Since inside of a substrate to 
be plated and a plating tub can be dried, and contamination in a device is reduced by this and the 
surface of a substrate to be plated is dried, particle becomes difficult to adhere. 
[0023] 

[Embodiment of the Invention] the following and an embodiment of the invention - an example is 
explained based on a drawing. Drawing 3 is a figure for explaining the concept of this invention. 
As shown in drawing 3 (a), the plating side of the substrate 2 which plates the semiconductor 
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wafer etc. with which the plating jig 1 was equipped to be plated Is perpendicularly Installed in 
the sealed plating tub (not shown), and the plating liquid 3 Is poured from a lower part In parallel 
to this plating side toward the upper part. Thus, there is no plating nonunlformity and a uniform 
plating film can be formed because the plating liquid 3 flows in parallel with the plating side of 
the substrate 2 to be plated within the sealed plating tub. And by changing into the state where 
the substrate 2 to be plated was stood in the substantially vertical direction, the problem that 
particle adheres to the plating side of the substrate 2 to be plated during plating is prevented. 
[0024] Prevention of particle attachment can be attained also as a state which leaned the 
substrate 2 to be plated from the perpendicular direction as shown In drawing 3 (b). Although 
this effect shows the case where the plating side of the substrate 2 to be plated is upward, in 
drawing 3 (b). the same thing is natural, even when It leans so that the plating side of the 
substrate 2 to be plated may serve as facing down. 

[0025] When making the substrate 2 to be plated Incline from a vertical plane as shown in 
drawing 3 (b) and making it a plating side turn to a top, as shown in drawing 3 (c). It Is easy to 
escape from the air bubbles 4 of the hole 2a of the substrate 2 to be plated, and they become. By 
therefore, the thing for which the plating side of the substrate 2 to be plated Is leaned upward 
from a vertical plane as shown in drawing 3 (c). Particle does not adhere to the plating side of a 
substrate to be plated, but the plating film of uniform thickness can be further formed in the 
plating side of the substrate 2 to be plated by pouring the plating liquid 3 in parallel with the 
plating side of the substrate 2 to be plated, without being influenced by the size of the substrate 
2 to be plated. 

[0026]Since plating liquid is poured in parallel with the plating side of the substrate 2 to be 
plated in the sealed space as a feature of this plating tub, it becomes possible to adjust 
arbitrarily the pressure, the flow direction, and the degree of rate of flow of plating liquid. A 
plating film can be precisely formed in the slot and hole which were formed in the plating side of 
a detailed substrate to be plated by this. 

[0027] Drawing 1 Is a figure showing the example of composition of the plating device of this 
invention. Drawing 2 shows the right section (B-B section of drawing 1 ) of a plating tub. These 
plating devices 10 are the plating tub 11 and the composition of providing the upper header 12, 
the lower header 13, and the pump 14, the homoiothermal unit 15 and the filter 16 up and down. 
By the plating tub's 1 1 consisting of the plating tub main part 1 7 of a section U shape which has 
an opening, and the plate-like side plate 18, equipping this side plate 18 with the substrate 19 to 
be plated, sticking this side plate 18 to the opening portion mouth of the plating tub main part 
17, and fixing, The packing 20 is stuck and fixed to the edge part of the substrate 19 to be 
plated. The anode electrode 21 plate-like in the plating tub main part 17 Is formed. The substrate 
19 to be plated and the anode electrode 21 are arranged in parallel. In drawing 1 . the plating tub 
1 1 shows the A-A section of drawing 2 . 

[0028]Between the anode electrode 21 and the substrate 19 to be plated, the shield 22 which 
consists of dielectric plates is arranged, the center section of this shield 22 Is countered in the 
plating side of the substrate 19 to be plated, and the hole 22a Is formed. This hole 22a is a hole 
for electric field adjustment which does so the operation which adjusts the electric field of the 
plating side of the substrate 19 to be plated. Between the substrate 19 to be plated and the 
shield 22, a parallel crevice is formed, and when the plating liquid 23 flows through this crevice, 
the flow of the plating liquid 23 flows in parallel to the plating side of the substrate 19 to be 
plated. The width b of the channel of the plating liquid 23 and length c are larger than the path a 
of the substrate 1 9 to be plated. Many holes 1 7a and holes 1 7b along which plating liquid passes 
are established in the vertical section of the plating tub main part 1 7. Between the anode 
electrode 21 and the substrate 19 to be plated, predetermined voltage Is impressed from the 
plating power supply (DC power supply) 24. 

[0029]when pouring the plating liquid 23 for Masakata in the plating tub 11 In the plating device 
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10 of the above-mentioned composition, wliiie malting vaive and valve V4 "open" - valve V2. 

valve V3, valve Vg, and Vg - closed" is used. With the pump 14, the plating liquid 23 in the 

plating circulation tank 25 Is sent to the upper header 12 via the homoiothermal unit 15. the filter 
16. the flow control valve 26, and valve V^, passes through the Inside of the plating tub 11, and 

returns to the plating circulation tank 25 again through the lower header 13 and valve V4. Within 

the plating tub 11, it passes along the hole 17a of the upper part of the plating tub main part 17. 
and flows through the crevice between the substrate 19 to be plated and the shield 22. and also 
flows through the hole 17b of the lower part of the plating tub main part 17. Predetermined 
Voltage is Impressed between the anode electrode 21 and the substrate 19 to be plated from the 
plating power supply 24. 

[0030] In the plating device of the above-mentioned composition, since the substrate 19 to be 
plated is being fixed to the side plate 18 of the plating tub 1 1. the substrate 19 to be plated will 
incline the plating tub 1 1 by vertical or making it incline. As an angle made to incline, although 
the range of 0-30 degrees is preferred, it is not limited to this. Therefore, it escapes from the air 
bubbles of the detailed hole of a plating side easily, and the adhesion of particle of them is also 
lost, if the plating liquid 23 flows through the crevice between the substrate 1 9 to be plated and 
the shield 22, The flow of the plating liquid 23 can form the uniform plating film of thickness in 
the plating side of the substrate 19 to be plated, without being influenced by the size of the 
substrate 19 to be plated since it becomes a parallel flow to the plating side of the substrate 19 
to be plated as mentioned above. Since the width b of the channel of plating liquid and length c 
are formed more greatly than the path a of the substrate 19 to be plated, the flow of plating 
liquid also becomes uniform all over the substrate 19 to be plated, and can form the uniform 
plating film of thickness In the plating side of the substrate 19 to be plated. 
[0031]ln the plating device of the above-mentioned composition, the flow of the plating liquid 23 
in the plating tub 1 1 is reversed to predetermined timing, namely, - while making valve V2 and 

valve V3 "open' - valve V^, vaive V4, valve Vg, and valve Vg - "- by using closed", With the 

pump 14, the plating liquid 23 in the plating circulation tank 25 is sent to the lower header 13 via 
the homoiothermal unit 1 5. the filter 1 6, the flow control valve 26. and valve passes through 

the inside of the plating tub 11. and returns to the plating circulation tank 25 again through the 
upper header 1 2 and valve V3. 

[0032] As mentioned above, the thickness of the plating film formed in the plating side of the 
substrate 19 to be plated becomes still more uniform by reversing the flow of the plating liquid 
23 in the plating tub 1 1 to predetermined timing. Receipts and payments of the plating liquid 23 
to the fine hole of the plating side of the substrate 19 to be plated are promoted by this, and the 
uniform plating film of thickness can be formed also in the wail surface of a fine hole. 
[0033]The pressure in the plating tub 1 1 Is made to go up and down to predetermined timing in 
the plating device 10 of the above-mentioned composition, namely, valve V4 of the outlet side of 

the plating tub 11 which serves as "open" when the flow of the plating liquid 23 in the plating tub 
1,1 flows for Masakata - a certain timing - '- considering It as closed" - simultaneous - "- let 
valve Vg used as closed" be "open." There is the flow control vaive 27 in the line of valve Vg, 

and this flow control valve 27 Is adjusted to the small flow rather than the line of valve V4. For 

this reason, the pressure of a line rises at the same time it switches to the line of vaive Vg. 

[0034] Thus, when the plating liquid 23 is flowing for Masakata by opening and closing valve V4 

and Vg to predetermined timing, the pressure in the plating tub 1 1 can be made to go up and 

down. By opening and closing valve V3 and valve Vg to predetermined timing, since there Is the 
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flow control valve 28 In the line of valve V5 and this flow control valve 28 is adjusted to the 

small flow rather than the line of valve V3, When the plating liquid 23 is flowing into the opposite 

direction, the pressure in the plating tub 1 1 can be made to go up and down. Thus, by making the 
pressure in the plating tub 11 go up and down, the air bubbles in the fine hole of the plating side 
of the substrate 19 to be plated fall out easily, and an enter lump of the plating liquid to this fine 
hole is good, and the plating film of uniform thicl(ness can be formed all over a plating side. 
[0035]When CUSO4 liquid is used as the plating liquid 23, there Is a problem that generation of 

the crystal of copper sulfate is remarkable when the plating liquid 23 gets dry. and this has an 
adverse effect as particle. Then, the plating liquid 23 is behind discharged from the plating tub 1 1 
to the plating device of the above-mentioned composition as a plater, A means to introduce water 
washing into the inside of the plating tub 1 1 and the up-and-down headers 1 2 and 1 3 instead is 
formed, water washing is slushed as a plater in these plating tub 1 1 and the up-and-down header 
12 and 13. and the back rinses it. Thereby, generation of particle is prevented and the adverse 
effect by particle can be removed. 

[0036] By what the gas for the drainer of N2 gas, dry air. etc. is introduced into the plating tub 

1 1 after discharging water washing, and the inside of the substrate 1 9 to be plated and the 
plating tub 1 1 is dried for. Since the contamination In a device is reduced and the surface of the 
substrate 1 9 to be plated is dried, particle becomes difficult to adhere. 
[0037] Drawing 1 is an example of 1 composition of the plating device of this invention, and this 
invention is not limited to this and, in short, should just be composition which is vertical or is 
made to incline about a substrates face to be plated. To said substrate face to be plated, it can 
pass in parallel and the width and length of a plating liquid flow channel should just make plating 
liquid a larger structure than the path of a substrate to be plated. 
[0038] Hereafter, the example of concrete composition of the plating device concerning this 
invention is explained. Drawing 4 is a figure showing the example of concrete composition of a 
plating tub, drawing 4 (a) is a sectional side elevation of the plating tub 11, and drawing 4 (b) is 
an enlarged drawing of B portion of drawing 4 (a). Drawing 5 is a top view showing the example 
of concrete composition of the side plate 18. Although the inside of the plating tub 11 is omitted, 
it is the composition of the approximately said appearance as drawing 1. and consists of the 
plating tub main part 17 of a section U shape, and the plate-like side plate 18. According to the 
plating board mounting mechanism explained In full detail behind, the upper surface of this side 
plate 18 can be equipped now with the substrate 19 to be plated. The bracket 32 is made placed 
between the side plate 1 8 of the plating tub main part 1 7. and the opening which counters, the 
annular packing 20 Is being fixed on the ring (washer) 29 and the screw 31. and the electrode 
(contact plate) 30 is being further fixed to the upper surface of this ring 29 on the screw 31 at 
equal intervals at the ring 29 and **♦*. 

[0039] If the side plate 18 is equipped with the substrate 19 to be plated and this side plate 18 is 
made to contact the opening of the plating tub main part 1 7 via a hinge mechanism (it explains in 
full detail behind), The common-law marriage part of the annular packing 20 is stuck on the edge 
surface of the substrate 19 to be plated, and the space through which the plating liquid 23 
surrounded by the shield 22, the substrate 19 to be plated, and the packing 20 as shown in 
d rawing 1 flows is formed. The tip of the electrode 30 which turns into the negative pole 
simultaneously with it contacts the current carrying part of the substrate 19 to be plated. The 
field of the substrate 19 with which the side plate 18 was equipped in this state to be plated can 
be vertical, or can incline now. Although it is preferred to make it turn to a top in 0-30 degrees 
as for the angle of an inclination, it is not limited to this. The sensor 33 which detects whether 
the side plate 18 was equipped with the substrate 19 to be plated is formed in the position of the 
side plate 1 8. 

[0040] As the dotted line of drawing 4 (b) shows, the inner periphery edge projected on the 
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outside of the plating tub main part 1 7 in tiie shape of a funnel (It Inclines and projects outside), 
and Is using annular packing 20 as It, and it is constituted so that the edge surface of the 
substrate 19 to be plated may be pushed In contact with this inner periphery edge tip and it may 
change into the position of a solid line. If the inside diameter of and the pacl<ing 20 is made 

into D2 for the inside diameter of P and the bracl<et 32. here the internal pressure In the plating 

tub 11, The power of Px(Di^-D2^) pi/4 occurs, the pacl<ing 20 is pushed against the substrate 

[ to be plated ] 19 side by this power, and the sealing nature of the packing 20 improves. 
Therefore, by making Internal pressure of the plating tub 1 1 higher than outer pressure 
(atmospheric pressure), the above-mentioned power as shown in the packing 20 at the arrow F 
of drawing 4 (b) is added, the inner periphery edge tip of the packing 20 is strongly forced to the 
edge surface of the substrate 19 to be plated, and sealing nature improves. 
[0041] As shown in drawing 4 and drawing 5 . the outside (side which plating liquid does not 
touch) of the packing 20 has the electrode 30, Since the electrode 30 touches the substrate 19 to 
be plated outside further from the seal part where the Inner periphery edge tip of the packing 20 
of the edge surface of the substrate 1 9 to be plated contacts, plating liquid is not contacted and 
plating is not performed. Therefore, generating of particle can be protected from the electrode 30. 
The electrode 30 can maintain simultaneously the flow in the state where It was stabilized. 
[0042] Drawlng 6 and drawing 7 are the figures showing the composition of the tub openlng-and- 
closlng mechanism of the plating tub 11. In the figure, 35 is a tub opening and closing member, 
and the side plate 18 is ***>K(ed) by this tub opening and closing member 35 via the bracket 42 
and the pin 43. The lower end of the tub opening and closing member 35 is «***(ed) by the lower 
end of the plating tub main part 17 of the plating tub 1 1 by the hinge mechanism 37. By 38 being 
a cylinder for tub opening and closing, and the tip of the piston 38a of this cylinder 38 for tub 
opening and closing being ****(ed) by said pin 43, operating this cylinder 38 for tub opening and 
closing, and carrying out the moved back of the piston 38a, it rotates focusing on the hinge 
mechanism 37, the side plate 18 ****(ed) by this tub opening and closing member 35 rotates, 
and the tub opening and closing member 35 opens and closes the plating tub 11. 
[0043]The cylinder 34 for a lock is formed in the upper part of the plating tub main part 17 of 
the plating tub 11 via the support member 41, and the lock member 36 Is connected with the 
piston 34a of this cylinder 34 for a lock. By the tub opening and closing member 35 and the side 
Plate 1 8 rotating, and operating the cylinder 34 for a lock, if the position to which the side plate 
18 contacts the plating tub main part 17 Is reached if the cylinder 38 for tub opening and closing 
is operated and the piston 38a is advanced. As shown in drawing 7. the lock member 36 projects, 
it engages with the height 39 for a lock provided In the upper bed part of the tub opening and 
closing member 35, and the tub opening and closing member 35 and the side plate 18 are locked. 
[O044]40 Is a hinge mechanism for the adjustment for adjusting play between the side plate 18 
and the tub opening and closing member 35, The Interval after the substrate 19 with which the 
side plate 18 and the tub opening and closing member 35 of each other were combined via play of 
a prescribed dimension, the Interval of this play was adjusted with the nut 40a, and the side plate 
18 was equipped via this hinge mechanism 40 to be plated contacts the packing 20 until it is 
locked is adjusted. 

[0045]The side plate 18 is equipped with the substrate 19 to be plated for the state 18 which 
opened the above-mentioned tub opening and closing member 35. I.e., a side plate, in the position 
of C of drawing 6 . Drawing 8 and drawing 9 are the figures showing the composition of a plating 
board mounting mechanism. A plating board mounting mechanism possesses the cylinder 44 for a 
nail drive fixed to the side plate 1 8, and the nail 45 for plating board maintenance with which a 
tip projects in the upper surface of the side plate 1 8 Is being fixed at the tip of the piston 44a of 
this cylinder 44 for a nail drive so that It may Illustrate. The tip Is established in the lower 
surface of this side plate 1 8 via the spring (not shown) etc. in the nail 46 for plating board 
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maintenance at the lower part of the side plate 18, enabling free projection. 
[0046] The member 49 is formed in the rod 50 fixed to the lower end of the cylinder 44 for a nail 
drive via the spring 51, enabling free sliding. It is provided In one end of this member 49, enabling 
free rotation of the roller 47, and the nail pressing member 48 which presses said nail 46 for 
plating board maintenance via the connecting member 52 is connected with the other end. The 
nail pressing member 48 is *>K**(ed) by the fulcrum in the pin 53. enabling free rotation. 54 is a 
contact member which said roller 47 contacts. 

[0047]ln the plating board mounting mechanism of the above-mentioned composition, the cylinder 
38 for tub opening and closing of drawing 6 Is operated, and if the side plate 18 Is opened as 
shown in drawing 9 . the roller 47 will contact the contact member 54 and will push up the 
member 49. Thereby, the end of the nail pressing member 48 is pulled via the connecting member 
52. and it rotates clockwise focusing on the pin 53. By this nail pressing member 48. this pushes 
the nail 46 for plating board maintenance. Thereby, this nail 46 for plating board maintenance 
projects on the surface of the side plate 18 only a prescribed dimension. The nail 45 for plating 
board maintenance moves to the prescribed dimension upper part by operating the cylinder 44 for 
a nail drive, this state - the interval of the nail 46 for plating board maintenance, and the nail 45 
for plating board maintenance - the path of the substrate 19 to be plated - the specified 
quantity - it is large. 

[0048] In this state, the substrate 19 which is not illustrated and which was grasped at the tip of 
a robot arm to be plated is laid In the upper surface of the side plate 18 between the nail 46 for 
plating board maintenance, and the nail 45 for plating board maintenance. That this substrate 19 
to be plated was laid detects by the sensor 33 (refer to drawing 4 ). The cylinder 44 for a nail 
drive is operated, the nail 45 for plating board maintenance Is moved until it contacts the side 
edge of the substrate 19 to be plated, and the substrate 19 to be plated is pinched by the nail 46 
for plating board maintenance, and the nail 45 for plating board maintenance. Thereby, it is 
equipped with the substrate 19 to be plated on the side plate 18. 
[0049] Then, by operating the cylinder 38 for tub opening and closing of drawing 6. and 
lengthening the piston 38a, it rotates counterclockwise focusing on the hinge mechanism 37, and 
the tub opening and closing member 35 is interlocked with it, and the side plate 18 also rotates it 
counterclockwise. Thereby, the roller 47 separates from the contact member 54, and the member 
49 and the connecting member 52 are pushed on the spring 51. and it carries out prescribed 
dimension descent. Thereby, the nail pressing member 48 rotates counterclockwise focusing on 
the pin 53. and opens the nail 46 for plating board maintenance. Although the nail 46 for plating 
board maintenance retreats by this, the tip is projected from the upper surface of the side plate 

18 as It can support the outer edge section of the substrate 19 to be plated, and supports the 
substrate 19 to be plated. 

[0050]The side plate 18 closes the opening of the plating tub main part 17 as mentioned above, 
and the common-law marriage part of the annular packing 20 sticks to the edge surface part of 
the substrate 19 to be plated, If the space through which the plating liquid 23 surrounded by the 
shield 22, the substrate 19 to be plated, and the packing 20 flows is formed, will start the pump 
14 of drawing 1 . and will plate by pouring the plating liquid 23 to this space, but. Since the closed 
space which pours this plating liquid 23 is not formed unless the side plate 18 is equipped with 
the substrate 19 to be plated, when the pump 14 is started, the plating liquid 23 will flow out 
outside. Then, it performs emitting an alarm etc., and even if a starting power supply Is supplied 
to the pump 14 at least, it is made not to start the pump 14 in this example of an embodiment, 
when It Is equipped with the substrate 19 to be plated with the output of the above-mentioned 
sensor 33, or no is detected and It is not equipped with the substrate 19 to be plated. The plating 
liquid 23 is supplied in the plating tub 1 1 in the state where it Is not equipped with the substrate 

19 to be plated, by this, there is no fear of flowing out of the plating tub 11, and it becomes safe. 
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rOQSIl Drawing 10 is a figure sliowing otiier examples of composition of tlie plating tub of the 
plating device of this invention. In the figure, the portion which attached drawing 1 and identical 
codes shows a same or considerable portion. This plating tub 1 1 makes the shield 22 the plating 
tub main part 17 with the composition which carried out fitting insertion so that it may illustrate, 
It has composition which carried out fitting insertion of the anode electrode 21, and made the 
field of the shield 22, and the field of the anode electrode 21 follow the hole 22a for electric field 
adjustment which made the field of the plating tub main part 17. and the field of the shield 22 
continue in respect of the same, and was established in the center section of the shield 22 in 
respect of the same. And it constitutes so that the space 56 which pours plating liquid may be 
formed between the side plate 18, the shield 22, and the anode electrode 21 and the substrate 19 
to be plated. 55 is an 0 ring infixed between the inner slcin of the hole 22a of the shield 22, and 
the peripheral face of an anode electrode. 

[0052] In the plating tub 11 of composition of being shown in drawing 10. the holes 17a and 17b 
of a large number along which the plating liquid provided in the vertical section of the grabby tub 
main part 1 7 which a graphic display omits passes are the same as that of drawing 1 and 
drawing 2 . The passage constitution of the plating liquid which supplies plating liquid to the 
plating tub 1 1 from the plating circulation tank 25 is the same as the composition shown In 
drawing 1 . 

[0053] As mentioned above, by considering the field of the plating tub main part 17. the field of 
the shield 22, and the field of the anode electrode 21 as the composition which continued in 
respect of the same, disorder of the flow of the plating liquid which flows through the space 
between this field and the substrate 19 to be plated is controlled, and a uniform plating film can 
be formed according to the field of the substrate 19 to be plated. 

[0054] As a substrate which performs plating processing with the plating method of a substrate 
and device concerning this invention to be plated, not only a semiconductor wafer but various 
substrates which need to perform plating processing can be considered. 
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[Brief Description of the Drawings] 

FDrawing li lt is a figure showing the example of composition of the plating device of this 
invention. 

[Drawing 2] lt is a figure showing the right section (B-B section of drawing 1) of the plating tub 
of the plating device of this invention. 

[Drawing 3]Drawing 3 (a), (b), and (c) Is a figure for explaining the concept of this invention. 
[Drawing 4] lt is a figure showing the example of composition of the plating tub of the plating 
device of this invention, and drawing 4 (a) is a sectional side elevation of a plating tub, and 
drawing 4 (b) is an enlarged drawing of B portion of drawing 4 (a). 

[Drawing 5] lt Is a top view showing the example of composition of the side plate of the plating 
tub of the plating device of this invention. 

[Drawing 6] It is a figure showing the composition of the tub opening-and-closing mechanism of 
the plating tub of the plating device of this invention. 

[Drawing 7] it is a figure showing the composition of the tub opening-and-closing mechanism of 
the plating tub of the plating device of this invention. 

[Drawing 8] It is a figure showing the composition of the plating board mounting mechanism of 
the plating device of this invention. 

[Drawing 9] It is a figure showing the composition of the plating board mounting mechanism of 
the plating device of this invention. 

[Drawing lOl It is a figure showing other examples of composition of the plating tub of the plating 
device of this invention. 

[Drawing 11] It is a figure showing the example of composition of the conventional plating device. 
[Drawing 12] lt is a figure showing the example of composition of the conventional plating device. 

[Description of Notations] 

1 Plating iig 

2 A substrate to be plated 

3 Plating liquid 

4 Air bubbles 

10 Plating device 

1 1 Plating tub 

12 Upper header 

13 Lower header 

14 Pump 

15 A homoiothermal unit 

16 Filter 
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17 Plating tub main part 

18 Side plate 

19 A substrate to be plated 

20 Packing 

21 Anode electrode 

22 Siiield 

23 Plating liquid 

24 Plating power supply 

25 Plating circulation tanl< 

26 Flow control valve 

27 Flow control valve 

28 Flow control valve 

29 Ring (washer) 

30 Electrode (contact plate) 

31 Screw 

32 Bracket 

33 Sensor 

34 The cylinder for a lock 

35 Tub opening and closing member 

36 Lock member 

37 Hinge mechanism 

38 The cylinder for tub opening and closing 

39 The height for a lock 

40 Hinge mechanism 

41 Support member 

42 Bracket 

43 Pin 

44 The cylinder for a nail drive 

45 The nail for plating board maintenance 

46 The nail for plating board maintenance 

47 Roller 

48 Nail pressing member 

49 Member 

50 Rod 

51 Spring 

52 Connecting member 

53 Pin 

54 Contact member 

55 0 ring 

56 Space 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This Invention relates to the plating method of a substrate and device 
which form a plating film in the plating side of substrates, such as a semiconductor wafer, to be 
plated. 
[0002] 

[Description of the Prior Art]There is a thing of composition of being conventionally shown in 
drawing 11 as this kind of a plating device. This plating device is composition which has arranged 
the outer tub 102 on the outside of the plating tub 101. In this plating device, the plating side of 
the substrate 104 with which the jig 103 was equipped to be plated is placed upside down, and it 
plates by pouring the plating liquid 105 toward the plating side of the substrate 104 to be plated 
from the plating tub 101 bottom. With the pump 106, the plating liquid 105 which overflowed the 
plating tub 101 passes along the homoiothermal unit 107 and the filter 108, and Is sent to the 
plating tub 101, and It circulates through it. 
[0003] 

[Problem(s) to be Solved by the Invention] In the plating device of the above-mentioned 
composition, since the plating side of the substrate 104 to be plated Is downward, it Is 
disadvantageous to put plating liquid into the detailed hole and slot of this plating side, and the 
more especially a bore diameter and a flute width become overly detailed, the air bubbles In a hole 
or a slot become difficult to escape, and, the more there Is a problem that the plating liquid 105 
does not enter easily. Since the flow of the plating liquid 105 Is a vertical flow to the plating side 
of the substrate 104 to be plated, on the center and periphery of the substrate 104 to be plated, 
the thickness of a plating film differs and there is a problem that the thickness of a plating film 
does not become uniform. There was a problem of becoming so remarkable that this tendency 
becoming large if the path of a substrate to be plated becomes large. 
[0004] In order that the air bubbles of the hole of the plating side of the substrate 104 to be 
plated may make It easy to escape, as shown in drawing 12 . there Is also a plating device which 
turned the plating side of the substrate 104 to be plated upward, but. in this method, there Is a 
problem that the particle deposited on the wail surface of the plating tub 110. etc. adheres to the 
plating side of the substrate 104 to be plated easily. In drawing 1 2 . the jig in which 111 equips 
with the substrate 104 to be plated, and 112 are seal parts. 

[0005] It alms at providing the plating device which It was made in view of the above-mentioned 
point, the air bubbles of the fine hole of the plating side of a wafer escape easily, and this 
invention can form the plating film of uniform thickness in the plating side of a substrate to be 
plated, and particle etc. do not deposit easily in a plating tub. 
[0006] 

[Means for Solving the Probiem]in order to solve an aforementioned problem the invention 
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according to claim 1, It plates accommodating a substrate to be plated into a sealed plating tub, 
b^ing the plating metliod of a substrate wliich Introduces plating liquid In tiiis plating tub. and 
plates on a plating side of a substrate to be plated, and fluctuating a pressure of plating liquid, 
and switching a flow direction of this plating liquid. 

[0007] By plating, fluctuating a pressure of plating liquid as mentioned above, and switching a 
flow direction of this plating liquid. There Is no plating defect with a sufficient enter lump of 
plating liquid to an omission, and a detailed hole and a slot on the air bubbles from a detailed hole 
or a slot which were formed in a plating side of a substrate to be plated, and it becomes possible 
to form a uniform plating film of thlcl<ness more. 

[0008] The invention according to claim 2 accommodates a substrate to be plated into a sealed 
plating tub, The channel is formed so that It may be a plating device of a substrate which 
introduces plating liquid In this plating tub, and plates on a plating side of a substrate to be 
plated and plating liquid may flow in parallel with a plating side of a substrate to be plated. 
[0009]lt becomes possible to form a uniform plating film of thiclcness. without being influenced 
by the size in a plating side of a substrate to be plated by forming so that plating liquid may flow 
through a plating liquid flow channel in parallel with a plating side of a substrate to be plated as 
mentioned above. 

[d010]The invention according to claim 3 accommodates a substrate to be plated Into a sealed 
plating tub. It is a plating device of a substrate which introduces plating liquid in this plating tub, 
and plates on a plating side of a substrate to be plated, and a plating side of a substrate to be 
plated is constituted so that it may be held with a posture leaning to a vertical plane. 
[0011]Since a plating side of a substrate to be plated is held with a posture leaning to a vertical 
plane as mentioned above, particle does not adhere to a plating side. 

[0012]ln a plating device of the substrate according to claim 2, the invention according to claim 
4 forms a means to make a plating side of a substrate to be plated incline so that it may turn to 
a top in 30 degrees from a vertical, and plates with the state where this substrate to be plated 
was made to incline in this range. 

[0013]By forming a means to make a substrates face to be plated incline as mentioned above so 
that it may turn to a top in 30 degrees from a vertical, and plating with the state where a 
substrate to be plated was made to incline in this range. Air bubbles of a fine hole of a plating 
side of a substrate to be plated fall out easily, plating liquid flows in to an inside of a detailed 
hole or a slot, and a plating film can be formed also in the internal surface. There is also no 
adhesion in a plating side of a substrate of particle to be plated. 

[0014]ln a plating device of a substrate given In any 1 paragraph of claims 2 thru/or 4 the 
invention according to claim 5, A plating tub possesses a side plate which opens and closes an 
opening of a plating tub main part and this plating tub main part, and maintaining structure 
holding a substrate is provided in this side plate, and. Form annular packing in an opens part of 
this plating tub main part, and an edge surface of a substrate with which this side plate was 
equipped where an opening of a plating tub main part is closed with a side plate to be plated 
contacts packing, It constituted so that a plating liquid flow channel which pours plating liquid in 
parallel to a plating side of a substrate to be plated might be formed between this plating tub 
main part and this substrate to be plated. 

[001 5] An edge surface of a substrate with which this side plate was equipped where an opening 
of a plating tub main part is closed with a side plate as mentioned above to be plated contacts 
packing. Since a plating liquid flow channel which pours plating liquid in parallel to a plating side 
of a substrate to be plated is formed between this plating tub main part and this substrate to be 
plated. It becomes possible for plating liquid which flows into parallel to contact only a plating 
side exposed to an opening of a plating tub main part of a substrate to be plated, for plating 
liquid to contact portions other than this plating side, and for there to be no inconvenience -- 
plating Is performed - and to form a uniform plating film of thickness only in a plating side. 
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[001 6] In a plating device of a substrate given in any 1 paragraph of claims 2 thru/or 5 the 
invention according to claim 6, A sensor which detects wearing of a substrate to be plated was 
formed In a plating tub, and when it judged that it is not equipped with a substrate to be plated 
from an output of this sensor, a means kept from supplying plating liquid to a plating tub at least 
was formed. 

[0017]Since It is made not to supply plating liquid to a plating tub when It judges that it Is not 
equipped with a substrate to be plated from an output of a sensor as mentioned above, accidents, 
such as plating liquid leakage generated by supplying plating liquid In the state where It is not 
equipped with a substrate to be plated, can be prevented. 

[0018]ln a plating device given in any 1 paragraph of claims 2 thru/or 6, A shield and an anode 
electrode in which a plating tub main part was countered with a substrate to be plated, and a 
hole for electric field adjustment was formed in an approximately center part are arranged, and 
fitting insertion of this anode electrode was carried out in a hole for electric field adjustment of 
this shield, and It was constituted so that a field of this shield and a field of this anode electrode 
might continue in respect of being the same in abbreviation. Thereby, a flow of plating liquid 
which flows between a field of a shield, a field of an anode electrode, and a wafer surface has 
little disorder, and more uniform plating is attained. 

[001 9] In a plating device given in any 1 paragraph of claims 2 thru/or 6, plating liquid was 
poured in parallel to a plating side, and a means passed to an opposite direction to predetermined 
timing was formed. It enables this to form a uniform plating film of thickness. 
[0020] In a plating device given in any 1 paragraph of claims 2 thru/or 6. a means to fluctuate a 
pressure In a plating tub to predetermined timing was formed. Thereby, an enter lump of an 
omission of air bubbles from a fine hole and plating liquid of a fine hole is good, and it becomes 
possible more to form a uniform plating film of thickness. 

[0021] In a plating device given In any 1 paragraph of claims 2 thru/or 6, plating liquid was 
discharged behind as a plater, and water washing was passed instead and a means to rinse inside 
of a plating side and said plating tub was formed. Thereby, generation of particle is prevented and 
an adverse effect by particle can be removed. 

[0022] A discharge rear stirrup of the above-mentioned plating liquid formed a means to pass a 
gas for a drainer after discharge of water washing in a plating tub. Since inside of a substrate to 
be plated and a plating tub can be dried, and contamination in a device is reduced by this and the 
surface of a substrate to be plated is dried, particle becomes difficult to adhere. 
[0023] 

[Embodiment of the invention] the following and an embodiment of the invention - an example Is 
explained based on a drawing. Drawing 3 is a figure for explaining the concept of this invention. 
As shown In drawing 3 (a), the plating side of the substrate 2 which plates the semiconductor 
wafer etc. with which the plating jig 1 was equipped to be plated is perpendicularly installed in 
the sealed plating tub (not shown), and the plating liquid 3 is poured from a lower part in parallel 
to this plating side toward the upper part. Thus, there is no plating nonuniformity and a uniform 
plating film can be formed because the plating liquid 3 flows in parallel with the plating side of 
the substrate 2 to be plated within the sealed plating tub. And by changing into the state where 
the substrate 2 to be plated was stood in the substantially vertical direction, the problem that 
particle adheres to the plating side of the substrate 2 to be plated during plating is prevented. 
[0024] Prevention of particle attachment can be attained also as a state which leaned the 
substrate 2 to be plated from the perpendicular direction as shown in drawing 3 (b). Although 
this effect shows the case where the plating side of the substrate 2 to be plated Is upward, in 
drawing 3 (b). the same thing is natural, even when It leans so that the plating side of the 
substrate 2 to be plated may serve as facing down. 

[0025] When making the substrate 2 to be plated incline from a vertical plane as shown In 
drawing 3 (b) and making it a plating side turn to a top, as shown in drawing 3 (c). it is easy to 
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escape from the air bubbles 4 of the hole 2a of the substrate 2 to be plated, and they become. By 
therefore, the thing for which the plating side of the substrate 2 to be plated is leaned upward 
from a vertical plane as shown In drawing 3 (c). Particle does not adhere to the plating side of a 
substrate to be plated, but the plating film of uniform thicl<ness can be further formed In the 
plating side of the substrate 2 to be plated by pouring the plating liquid 3 in parallel with the 
plating side of the substrate 2 to be plated, without being influenced by the size of the substrate 
2 to be plated. 

[0026]Slnce plating liquid is poured in parallel with the plating side of the substrate 2 to be 
plated in the sealed space as a feature of this plating tub, it becomes possible to adjust 
arbitrarily the pressure, the flow direction, and the degree of rate of flow of plating liquid. A 
plating film can be precisely formed in the slot and hole which were formed in the plating side of 
a detailed substrate to be plated by this. 

r0027] Drawing 1 is a figure showing the example of composition of the plating device of this 
invention. Drawing 2 shows the right section (B-B section of drawing 1) of a plating tub. These 
plating devices 10 are the plating tub 11 and the composition of providing the upper header 12, 
the lower header 13, and the pump 14, the homolothermal unit 15 and the filter 16 up and down. 
By the plating tub's 11 consisting of the plating tub main part 17 of a section U shape which has 
an opening, and the plate-like side plate 18, equipping this side plate 18 with the substrate 19 to 
be plated, sticking this side plate 18 to the opening portion mouth of the plating tub main part 
17, and fixing, The packing 20 is stuck and fixed to the edge part of the substrate 19 to be 
plated. The anode electrode 21 plate-like in the plating tub main part 17 Is formed. The substrate 
19 to be plated and the anode electrode 21 are arranged in parallel. In drawing 1. the plating tub 
1 1 shows the A-A section of drawing 2 . 

[0028]Between the anode electrode 21 and the substrate 19 to be plated, the shield 22 which 
consists of dielectric plates is arranged, the center section of this shield 22 is countered in the 
plating side of the substrate 19 to be plated, and the hole 22a is formed. This hole 22a is a hole 
for electric field adjustment which does so the operation which adjusts the electric field of the 
plating side of the substrate 19 to be plated. Between the substrate 19 to be plated and the 
shield 22, a parallel crevice is formed, and when the plating liquid 23 flows through this crevice, 
the flow of the plating liquid 23 flows in parallel to the plating side of the substrate 19 to be 
plated. The width b of the channel of the plating liquid 23 and length c are larger than the path a 
of the substrate 19 to be plated. Many holes 17a and holes 17b along which plating liquid passes 
are established in the vertical section of the plating tub main part 17. Between the anode 
electrode 21 and the substrate 19 to be plated, predetermined voltage is impressed from the 
plating power supply (DC power supply) 24. 

[0029]when pouring the plating liquid 23 for Masakata in the plating tub 11 in the plating device 
10 of the above-mentioned composition, while making valve and valve V4 ''open" - valve V2, 

valve V3. valve V5, and Vg - closed'' Is used. With the pump 14, the plating liquid 23 in the 

plating circulation tank 25 is sent to the upper header 12 via the homolothermal unit 15, the filter 
16, the flow control valve 26, and valve V^, passes through the inside of the plating tub 11, and 

returns to the plating circulation tank 25 again through the lower header 13 and valve V4. Within 

the plating tub 11, It passes along the hole 17a of the upper part of the plating tub main part 17, 
and flows through the crevice between the substrate 19 to be plated and the shield 22, and also 
flows through the hole 17b of the lower part of the plating tub main part 17. Predetermined 
voltage is impressed between the anode electrode 21 and the substrate 19 to be plated from the 
plating power supply 24. 

[0030]ln the plating device of the above-mentioned composition, since the substrate 19 to be 
plated is being fixed to the side plate 18 of the plating tub 11. the substrate 19 to be plated will 
Incline the plating tub 1 1 by vertical or making it incline. As an angle made to incline, although 
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the range of 0-30 degrees is preferred, it is not limited to this. Therefore, it escapes from the air 
bubbles of the detailed hole of a plating side easily, and the adhesion of particle of them is also 
lost. If the plating liquid 23 flows through the crevice between the substrate 19 to be plated and 
the shield 22, The flow of the plating liquid 23 can form the uniform plating film of thickness in 
the plating side of the substrate 19 to be plated, without being influenced by the size of the 
substrate 19 to be plated since it becomes a parallel flow to the plating side of the substrate 19 
to be plated as mentioned above. Since the width b of the channel of plating liquid and length c 
are formed more greatly than the path a of the substrate 19 to be plated, the flow of plating 
liquid also becomes uniform all over the substrate 19 to be plated, and can form the uniform 
plating film of thicl<ness in the plating side of the substrate 19 to be plated. 
[0031]ln the plating device of the above-mentioned composition, the flow of the plating liquid 23 
in the plating tub 1 1 is reversed to predetermined timing, namely, - while making valve V2 and 

valve V3 "open" — valve V-j, valve V^, valve V5, and valve Vg - by using closed", With the 

pump 14, the plating liquid 23 in the plating circulation tank 25 is sent to the lower header 13 via 
the homoiothermal unit 15, the filter 16, the flow control valve 26, and valve V2. passes through 

the Inside of the plating tub 11, and returns to the plating circulation tank 25 again through the 
upper header 1 2 and valve V3. 

[0032] As mentioned above, the thickness of the plating film formed in the plating side of the 
substrate 19 to be plated becomes still more uniform by reversing the flow of the plating liquid 
23 in the plating tub 1 1 to predetermined timing. Receipts and payments of the plating liquid 23 
to the fine hole of the plating side of the substrate 19 to be plated are promoted by this, and the 
uniform plating film of thickness can be formed also in the wall surface of a fine hole. 
[0033] The pressure in the plating tub 11 is made to go up and down to predetermined timing in 
the plating device 10 of the above-mentioned composition, namely, valve V4 of the outlet side of 

the plating tub 1 1 which serves as "open" when the flow of the plating liquid 23 in the plating tub 

1 1 flows for Masakata - a certain timing - "- considering it as closed" - simultaneous - "- let 
valve Vg used as closed" be "open." There is the flow control valve 27 in the line of valve Vg, 

and this flow control valve 27 Is adjusted to the small flow rather than the line of valve V4. For 

this reason, the pressure of a line rises at the same time it switches to the line of valve Vg. 

[0034] Thus, when the plating liquid 23 is flowing for Masakata by opening and closing valve V4 

and Vg to predetermined timing, the pressure in the plating tub 1 1 can be made to go up and 

down. By opening and closing valve V3 and valve Vg to predetermined timing, since there Is the 

flow control valve 28 in the line of valve Vg and this flow control valve 28 is adjusted to the 

small flow rather than the line of valve V3, When the plating liquid 23 Is flowing into the opposite 

direction, the pressure in the plating tub 1 1 can be made to go up and down. Thus, by making the 
pressure in the plating tub 11 go up and down, the air bubbles in the fine hole of the plating side 
of the substrate 19 to be plated fall out easily, and an enter lump of the plating liquid to this fine 
hole is good, and the plating film of uniform thickness can be formed all over a plating side. 
[0035] When CUSO4 liquid is used as the plating liquid 23, there is a problem that generation of 

the crystal of copper sulfate is remarkable when the plating liquid 23 gets dry, and this has an 
adverse effect as particle. Then, the plating liquid 23 is behind discharged from the plating tub 1 1 
to the plating device of the above-mentioned composition as a plater, A means to introduce water 
washing into the inside of the plating tub 11 and the up-and-down headers 12 and 13 instead is 
formed, water washing is slushed as a plater in these plating tub 1 1 and the up-and-down header 

12 and 13, and the back rinses it. Thereby, generation of particle Is prevented and the adverse 
effect by particle can be removed. 
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[0036]By what the gas for the drainer of N2 gas, dry air, etc. is introduced into the plating tub 

1 1 after discharging water washing, and the inside of the substrate 1 9 to be piated and the 
plating tub 1 1 is dried for. Since the contamination in a device is reduced and the surface of the 
substrate 19 to be piated is dried, particle becomes difficult to adhere. 
r0037] Drawing 1 is an example of 1 composition of the plating device of this invention, and this 
invention is not limited to this and, In short, should just be composition which is vertical or is 
made to incline about a substrates face to be plated. To said substrate face to be plated, it can 
pass in parallel and the width and length of a plating liquid flow channel should just make plating 
liquid a larger structure than the path of a substrate to be plated. 
[0038] Hereafter, the example of concrete composition of the plating device concerning this 
invention is explained. Drawing 4 is a figure showing the example of concrete composition of a 
plating tub. drawing 4 (a) is a sectional side elevation of the plating tub 1 1, and drawing 4 (b) is 
an enlarged drawing of B portion of drawing 4 (a). Drawing 5 Is a top view showing the example 
of concrete composition of the side plate 18. Although the inside of the plating tub 11 is omitted, 
it is the composition of the approximately said appearance as drawing 1 . and consists of the 
plating tub main part 1 7 of a section U shape, and the plate-like side plate 1 8. According to the 
plating board mounting mechanism explained In full detail behind, the upper surface of this side 
plate 18 can be equipped now with the substrate 19 to be plated. The bracket 32 is made placed 
between the side plate 1 8 of the plating tub main part 1 7, and the opening which counters, the 
annular packing 20 is being fixed on the ring (washer) 29 and the screw 31, and the electrode 
(contact plate) 30 is being further fixed to the upper surface of this ring 29 on the screw 31 at 
equal intervals at the ring 29 and ****. 

[0039] If the side plate 18 is equipped with the substrate 19 to be plated and this side plate 18 Is 
made to contact the opening of the plating tub main part 17 via a hinge mechanism (It explains In 
full detail behind), The common-law marriage part of the annular packing 20 Is stuck on the edge 
surface of the substrate 19 to be plated, and the space through which the plating liquid 23 
surrounded by the shield 22, the substrate 19 to be plated, and the packing 20 as shown In 
drawing 1 flows is formed. The tip of the electrode 30 which turns into the negative pole 
simultaneously with It contacts the current carrying part of the substrate 19 to be plated. The 
field of the substrate 19 with which the side plate 18 was equipped In this state to be plated can 
be vertical, or can incline now. Although it Is preferred to make it turn to a top in 0-30 degrees 
as for the angle of an inclination. It Is not limited to this. The sensor 33 which detects whether 
the side plate 18 was equipped with the substrate 19 to be plated is formed in the position of the 
side plate 1 8. 

[0040]As the dotted line of drawing 4 (b) shows, the inner periphery edge projected on the 
outside of the plating tub main part 1 7 in the shape of a funnel (it inclines and projects outside), 
and is using annular packing 20 as it, and it is constituted so that the edge surface of the 
substrate 19 to be plated may be pushed In contact with this Inner periphery edge tip and It may 
change into the position of a solid line. If the inside diameter of and the packing 20 is made 

into D2 for the inside diameter of P and the bracket 32. here the Internal pressure in the plating 

tub 11, The power of Px(D^^-D2^) pi/4 occurs, the packing 20 Is pushed against the substrate 

[ to be plated ] 19 side by this power, and the sealing nature of the packing 20 Improves. 
Therefore, by making internal pressure of the plating tub 1 1 higher than outer pressure 
(atmospheric pressure), the above-mentioned power as shown in the packing 20 at the arrow F 
of drawing 4 (b) Is added, the inner periphery edge tip of the packing 20 is strongly forced to the 
edge surface of the substrate 19 to be plated, and sealing nature Improves. 
[0041]As shown In drawing 4 and drawing 5 . the outside (side which plating liquid does not 
touch) of the packing 20 has the electrode 30. Since the electrode 30 touches the substrate 19 to 
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be plated outside further from the seal part where the inner periphery edge tip of the packing 20 
of the edge surface of the substrate 19 to be plated contacts, plating liquid is not contacted and 
plating is not performed. Therefore, generating of particle can be protected from the electrode 30. 
The electrode 30 can maintain simultaneously the flow in the state where it was stabilized. 
[0042] Drawing 6 and drawing 7 are the figures showing the composition of the tub opening-and- 
closlng mechanism of the plating tub 11. In the figure, 35 is a tub opening and closing member, 
and the side plate 18 is ****(ed) by this tub opening and closing member 35 via the bracket 42 
and the pin 43. The lower end of the tub opening and closing member 35 is )ie***(ed) by the lower 
end of the plating tub main part 17 of the plating tub 1 1 by the hinge mechanism 37. By 38 being 
a cylinder for tub opening and closing, and the tip of the piston 38a of this cylinder 38 for tub 
opening and closing being by said pin 43, operating this cylinder 38 for tub opening and 

closing, and carrying out the moved back of the piston 38a, It rotates focusing on the hinge 
mechanism 37, the side plate 18 ****ie6) by this tub opening and closing member 35 rotates, 
and the tub opening and closing member 35 opens and closes the plating tub 1 1. 
[0043]The cylinder 34 for a lock is formed in the upper part of the plating tub main part 17 of 
the plating tub 11 via the support member 41, and the lock member 36 is connected with the 
piston 34a of this cylinder 34 for a lock. By the tub opening and closing member 35 and the side 
plate 18 rotating, and operating the cylinder 34 for a lock, if the position to which the side plate 
18 contacts the plating tub main part 17 is reached If the cylinder 38 for tub opening and closing 
is operated and the piston 38a is advanced, As shown in drawing 7 . the lock member 36 projects, 
it engages with the height 39 for a lock provided in the upper bed part of the tub opening and 
closing member 35, and the tub opening and closing member 35 and the side plate 18 are locked. 
[0044]40 is a hinge mechanism for the adjustment for adjusting play between the side plate 18 
and the tub opening and closing member 35, The interval after the substrate 19 with which the 
side plate 1 8 and the tub opening and closing member 35 of each other were combined via play of 
a prescribed dimension, the interval of this play was adjusted with the nut 40a, and the side plate 
18 was equipped via this hinge mechanism 40 to be plated contacts the packing 20 until it is 
locked is adjusted. 

[0045]The side piate 18 Is equipped with the substrate 19 to be plated for the state 18 which 
opened the above-mentioned tub opening and closing member 35, I.e.. a side plate, in the position 
of C of drawing 6 . Drawing 8 and drawing 9 are the figures showing the composition of a plating 
board mounting mechanism. A plating board mounting mechanism possesses the cylinder 44 for a 
naii drive fixed to the side plate 18, and the nail 45 for plating board maintenance with which a 
tip projects In the upper surface of the side plate 18 is being fixed at the tip of the piston 44a of 
this cylinder 44 for a nail drive so that it may illustrate. The tip is established in the lower 
surface of this side plate 18 via the spring (not shown) etc. in the nail 46 for plating board 
maintenance at the lower part of the side plate 18. enabling free projection. 
[0046] The member 49 is formed in the rod 50 fixed to the lower end of the cylinder 44 for a nail 
drive via the spring 51, enabling free sliding. It Is provided in one end of this member 49. enabling 
free rotation of the roller 47. and the nail pressing member 48 which presses said nail 46 for 
plating board maintenance via the connecting member 52 is connected with the other end. The 
nail pressing member 48 is >K***(ed) by the fulcrum in the pin 53. enabling free rotation. 54 is a 
contact member which said roller 47 contacts. 

[0047]ln the plating board mounting mechanism of the above-mentioned composition, the cylinder 
38 for tub opening and closing of drawing 6 is operated, and If the side plate 1 8 is opened as 
shown In drawing 9. the roller 47 will contact the contact member 54 and will push up the 
niember 49. Thereby, the end of the nail pressing member 48 is pulled via the connecting member 
52, and it rotates clockwise focusing on the pin 53. By this nail pressing member 48, this pushes 
the nail 46 for plating board maintenance. Thereby, this nail 46 for plating board maintenance 
projects on the surface of the side plate 18 only a prescribed dimension. The nail 45 for plating 
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board maintenance moves to the prescribed dimension upper part by operating the cylinder 44 for 
a nail drive, this state - the interval of the nail 46 for plating board maintenance, and the nail 45 
for plating board maintenance — the path of the substrate 19 to be plated - the specified 
quantity - It Is large. 

[0048]ln this state, the substrate 19 which is not Illustrated and which was grasped at the tip of 
a robot arm to be plated Is laid In the upper surface of the side plate 18 between the nail 46 for 
plating board maintenance, and the nail 45 for plating board maintenance. That this substrate 19 
to be plated was laid detects by the sensor 33 (refer to drawing 4). The cylinder 44 for a nail 
drive is operated, the nail 45 for plating board maintenance is moved until it contacts the side 
edge of the substrate 19 to be plated, and the substrate 19 to be plated Is pinched by the nail 46 
for plating board maintenance, and the nail 45 for plating board maintenance. Thereby, It is 
equipped with the substrate 19 to be plated on the side plate 18. 
[0049] Then, by operating the cylinder 38 for tub opening and closing of drawing 6. and 
lengthening the piston 38a, it rotates countercloci(wlse focusing on the hinge mechanism 37, and 
the tub opening and closing member 35 is interlocked with it, and the side plate 18 also rotates It 
counterclockwise. Thereby, the roller 47 separates from the contact member 54, and the member 
49 and the connecting member 52 are pushed on the spring 51, and It carries out prescribed 
dimension descent. Thereby, the nail pressing member 48 rotates counterclockwise focusing on 
the pin 53, and opens the nail 46 for plating board maintenance. Although the nail 46 for plating 
board maintenance retreats by this, the tip is projected from the upper surface of the side plate 

18 as It can support the outer edge section of the substrate 19 to be plated, and supports the 
substrate 19 to be plated. 

[0050]The side plate 18 closes the opening of the plating tub main part 17 as mentioned above, 
and the common-law marriage part of the annular packing 20 sticks to the edge surface part of 
the substrate 19 to be plated. If the space through which the plating liquid 23 surrounded by the 
shield 22, the substrate 19 to be plated, and the packing 20 flows is formed, will start the pump 
14 of drawing 1 . and will plate by pouring the plating liquid 23 to this space, but. Since the closed 
space which pours this plating liquid 23 is not formed unless the side plate 1 8 is equipped with 
the substrate 19 to be plated, when the pump 14 is started, the plating liquid 23 will flow out 
outside. Then, It performs emitting an alarm etc.. and even If a starting power supply is supplied 
to the pump 14 at least, it is made not to start the pump 14 in this example of an embodiment, 
when It is equipped with the substrate 19 to be plated with the output of the above-mentioned 
sensor 33, or no is detected and it Is not equipped with the substrate 19 to be plated. The plating 
liquid 23 is supplied in the plating tub 1 1 in the state where It is not equipped with the substrate 

19 to be plated, by this, there is no fear of flowing out of the plating tub 11. and It becomes safe. 

[0051] Drawing 10 Is a figure showing other examples of composition of the plating tub of the 
plating device of this invention. In the figure, the portion which attached drawing 1 and identical 
codes shows a same or considerable portion. This plating tub 1 1 makes the shield 22 the plating 
tub main part 17 with the composition which carried out fitting Insertion so that it may Illustrate. 
It has composition which carried out fitting insertion of the anode electrode 21, and made the 
field of the shield 22, and the field of the anode electrode 21 follow the hole 22a for electric field 
adjustment which made the field of the plating tub main part 17, and the field of the shield 22 
cbntlnue In respect of the same, and was established in the center section of the shield 22 In 
respect of the same. And it constitutes so that the space 56 which pours plating liquid may be 
formed between the side plate 18. the shield 22. and the anode electrode 21 and the substrate 19 
to be plated. 55 Is an 0 ring infixed between the inner skin of the hole 22a of the shield 22, and 
the peripheral face of an anode electrode. 

[0052]ln the plating tub 11 of composition of being shown In drawing 10 . the holes 17a and 17b 
of a large number along which the plating liquid provided in the vertical section of the grabby tub 
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main part 17 which a graphic display omits passes are the same as that of drawing 1 and 
drawing 2 . The passage constitution of the plating liquid which supplies plating liquid to the 
plating tub 1 1 from the plating circulation tank 25 is the same as the composition shown in 
drawing 1 . 

[0053] As mentioned above, by considering the field of the plating tub main part 17, the field of 
the shield 22, and the field of the anode electrode 21 as the composition which continued in 
respect of the same, disorder of the flow of the plating liquid which flows through the space 
between this field and the substrate 19 to be plated is controlled, and a uniform plating film can 
be formed according to the field of the substrate 19 to be plated. 

[0054] As a substrate which performs plating processing with the plating method of a substrate 
and device concerning this invention to be plated, not only a semiconductor wafer but various 
substrates which need to perform plating processing can be considered. 
[0055] 

[Effect of the Invention] As explained above, according to each claim, the following outstanding 
effects are acquired. 

[0056]Slnce It plates fluctuating the pressure of the plating liquid In a plating tub, and switching 
the flow direction of this plating liquid according to the Invention according to claim 1, An enter 
lump of the plating liquid to an omission, and the detailed hole and slot on the air bubbles from a 
detailed hole or a slot which were formed In the plating side of a substrate to be plated Is good, 
and can form the uniform plating film of thickness more. 

[0057] According to the invention according to claim 2, the uniform plating film of thickness can 
be formed, without being influenced by the size in the plating side of a substrate to be plated by 
forming so that plating liquid may flow through a plating liquid flow channel in parallel with the 
plating side of a substrate to be plated. 

[0058] According to the invention according to claim 3, since the plating side of a substrate to be 
plated is held with the posture leaning to the vertical plane, particle does not adhere to a plating 
side. 

[0059]Since It plates with the state where formed a means to make a substrates face to be 
plated incline so that it may turn to a top in 30 degrees from a vertical, and the substrate to be 
plated was made to incline in this range according to the invention according to claim 4, The air 
bubbles of the fine hole of the plating side of a substrate to be plated fall out easily, plating liquid 
flows In to the inside of a fine hole, and a plating film can be formed also in the internal surface. 
There is also no adhesion in the plating side of the substrate of particle to be plated. 
[0060] According to the Invention according to claim 5, the edge surface of the substrate with 
which this side plate was equipped where the opening of a plating tub main part Is closed with a 
side plate to be plated contacts packing. Since the plating liquid flow channel which pours plating 
liquid in parallel to the plating side of a substrate to be plated is formed between this plating tub 
main part and this substrate to be plated. It becomes possible for the plating liquid which flows 
into parallel to contact only the plating side exposed to the opening of the plating tub main part 
of a substrate to be plated, to contact plating liquid at other portions other than this plating side, 
and for there to be no Inconvenience - plating Is performed - and to form the uniform plating 
film of thickness only In a plating side. 

[0061]Since it is made not to supply plating liquid to a plating tub when It judges that it Is not 
equipped with the substrate to be plated from the output of a sensor according to the invention 
according to claim 6, Since plating liquid is not poured to a plating tub In the state where a closed 
space which pours plating liquid is not formed between the accidents by plating liquid being 
supplied In the state where it Is not equipped with the substrate to be plated, for example, a 
plating tub main part and a substrate to be plated, the danger of plating liquid flowing out outside 
disappears. 
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* NOTICES * 

JPO and INPIT an not responsible for any 
daMges caused by the use of tbis translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]lt is the plating method of a substrate which accommodates a substrate to be plated 
into a sealed plating tub. introduces plating liquid in this plating tub, and plates on a plating side 
of said substrate to be plated, A plating method of a substrate characterized by plating 
fluctuating a pressure of said plating liquid and switching a flow direction of this plating liquid. 
[Claim 2] It is a plating device of a substrate which accommodates a substrate to be plated into a 
sealed plating tub, introduces plating liquid In this plating tub, and plates on a plating side of said 
substrate to be plated, A plating device of a substrate characterized by forming the channel so 
that said plating liquid may flow in parallel with a plating side of said substrate to be plated. 
[Claim 3]lt is a plating device of a substrate which accommodates a substrate to be plated into a 
sealed plating tub, introduces plating liquid in this plating tub, and plates on a plating side of said 
substrate to be plated, A plating device of a substrate constituting so that a plating side of said 
substrate to be plated may be held with a posture leaning to a vertical plane. 
[Claim 4]A plating device of a substrate plating with the state where formed a means to make a 
plating side of said substrate to be plated incline in a plating device of the substrate according to 
claim 2 so that it may turn to a top in 30 degrees from a vertical, and this substrate to be plated 
was made to Incline in this range. 

[Claim 5]ln a plating device of a substrate given in any 1 paragraph of claims 2 thru/or 4, said 
plating tub possesses a side plate which opens and closes an opening of a plating tub main part 
and this plating tub main part, and maintaining structure holding a substrate is provided in this 
side plate, and. Form annular pacl<ing in an opens part of this plating tub main part, and an edge 
surface of a substrate with which this side plate was equipped where an opening of said plating 
tub main part is closed with said side plate to be plated contacts said pacl(ing, A plating device 
of a substrate constituting so that a plating liquid flow channel which pours said plating liquid in 
parallel to a plating side of said substrate to be plated may be formed between this plating tub 
main part and this substrate to be plated. 

[Claim 6]A plating device of a substrate characterized by comprising the following. 

A sensor which detects wearing of a substrate to be plated in a plating device of a substrate of 

a statement at said plating tub in any 1 paragraph of claims 2 thru/or 5. 

A means kept from supplying plating liquid to said plating tub at least when it judges that it is 

not equipped with a substrate to be plated from an output of this sensor. 
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